Studies on blood plasma proteome were performed by two-dimensional gel electrophoresis (2-DE) and mass spectrometry (MS) using samples supplied from China and the United States by collaborations of Human Plasma Proteome Project of HUPO. The plasma proteins were separated by isoelectric focusing using capillary type polyacrylamide gel (PAG) with carrier ampholytes pH 3.5-10 in the first dimension and with SDS-PAGE using 15%, 12.5% and 8% gel in the second dimension. The protein spots were identified by peptide mass fingerprinting using electrospray ionization MS/MS (LC/MSD Trap XCT, Agilent). More than 145 protein spots were identified by LC-MS/MS. The 2-DE patterns showed that the samples stored at 4°C for 3 days lost inter-alpha-trypsin inhibitor heavy chain 4 (ITIH-4).
INTRODUCTION
After completion of human genome project we started one of the most important project of comprehensive analysis on proteins in human blood plasma and serum. The samples of plasma and serum are accessible sources of specimen that reflect dynamic organ functions in health and disease linked to clinical data. The aims for the project are to develop a database structure and repository for HUPO Human Plasma Proteome Project (HPPP) and to find biomarkers in diseases that can be used for diagnostic, prognostic or therapeutic purposes. This time we mainly develop the database and examine the effect of storage condition to plasma protein. We evaluated a technology of two-dimensional gel electrophoresis (2-DE) combined with liquid chromatography tandem mass spectrometry (LC/MS/MS) and a specimen handing through international collaboration by BD Bioscience (BD), National Institute for Biological Standards & Control, UK and Chinese Academy of Medical Sciences (CAMS).
We show here data of 145 major protein spots in Caucasian and Mongolian plasma samples and discuss the conditions for the technology and the storage of samples.
MATERIALS AND METHODS

Sample preparation
Human plasma pooled samples (treated with Heparin) were gifted from China and the United States through BD Bioscience (Caucasian samples) and Chinese Academy of Medical Science (Mongolian samples) by the international collaboration of the HUPO plasma proteome project. The samples, which stored at -80°C, were thawed once to disperse into aliquots of 10 µl, and then incubated the 10 µl samples at 4°C for one day and 3 days respectively. The reproducibility was confirmed in four independent experiments.
Analytical 2-DE
Analytical 2-DE was carried out with a slight modification of O'Farrell's method 1) the second dimension, SDS-polyacrylamide gel electrophoresis (PAGE) was carried out with 85 mm (W)×60 mm ×1 mm (T) slab-type gels (15% T, 2.67% C), run at 15 mA per plate. After 2-DE, proteins in gel were visualized by Coomassie Brilliant Blue (CBB) R-250 staining.
In-gel trypsin digestion
The protein spots of interest were cut out from gels with sterile single-use scalpel. The gel pieces were washed once with MilliQ (100 µl), and CBB dye was removed by three rinses in 60% methanol, 50 mM ammonium bicarbonate, and 5 mM dithiothreitol (DTT) for 15 min and twice in 50% acetonitrile, 50 mM ammonium bicarbonate, and 5 mM DTT for 10 min. The gel pieces were dehydrated twice in 100% acetonitrile for 30 min, and then re-swollen with an in-gel digestion reagent containing 10 mg/ml sequencing grade trypsin (Promega, Madison, WI) overnight at 30°C. The tryptic peptides were extracted from the gel pieces. The extracted peptides were dried with a lyophilizer for 18h. The peptides were eluted with 0.1% formic acid into a microfuge tube for the LC-MS/MS analysis.
Amino acid sequencing by liquid chromatographytandem mass spectrometry (LC-MS/MS)
Lyophilized peptide was dissolved in a solution of 0.1% formic acid and then centrifuged at 15,000 g for 5 min, finally took 20 µl of the supernatant into 100 µl insert polypropylene for the LC-MS/MS analysis. Samples were analyzed by using an Agilent 1100 LC/MSD Trap XCT system (Agilent Technologies. Inc. Palo Alto, CA). Results were analyzed with a Spectrum Mill MS Proteomics Workbench, which matched observed peptide masses and product ion masses with the theoretical values for all proteins in the SWISSPROT database.
RESULTS AND DISCUSSION
In order to develop the database and examine the effect of storage condition to plasma protein, the normal human plasma supplied from Caucasian and Mongolian were analyzed proteomically by means of 2-DE and LC-MS/MS. Data are representative of four independent experiments.
The protein spots were cut out from the gels, digested and lyophilized for MS analysis. More than 145 protein spots were identified by Agilent 1100 LC-MS/MS Trap XCT ( Fig. 1 and Table 1 ). For the storage condition, we incubated samples at 4°C for one day and three days, as shown in Fig. 2 , ITIH-4 decreased at 4°C for one day and disappeared after three days of Caucasian sample, whereas ITIH-4 of sample Mongolian did not disappear even after 7 days (data not shown) under the same conditions. Although there are some protein spots are different between Caucasian and Mongolian according to the 2-DE image, such as, spots 1, 2, 3, 4 and 5 ( Fig. 3 arrows) , it is still unclear whether the racial differences exist or not between Caucasian and Mongolian. The inter-alpha-trypsin inhibitor family is composed of protease inhibitors that are assembled from two precursor proteins: a light chain and different heavy chains. So far, the family of heavy chains Proteins were separated on a 3.5-10 linear pH gradient as the first dimension, and then on a 12.5% acrylamide gel as the second dimension. The gel was stained with Coomassie Brilliant Blue R-250 and the spots were identified by LC-MS/MS. . ITIH-4 is a liver-restricted member of the serine protease inhibitor family 4) found in high concentration in human plasma with an apparent Mr of 120,000, belongs to the type-II acute-phase-protein 5) with diverse functions as an anti-apoptotic and matrix-stabilizing molecule important throughout the development 6) . ITIH-4
contains the vault protein inter-alpha-trypsin (VIT) domain and a von Willebrand type A (vWA) domain. ITIH-4 related to modulation of cell migration and proliferation during the development of the acute-phase response has been discussed 7)
. Zhang Z, et al. reported that ITIH-4 is the biomarker of ovarian cancer 8) . Bhanumathy, et al. noted a disparity in the levels of ITIH-4 mRNA and protein levels. The disparity between protein and RNA levels is possibly due to posttranslational modifications or to alter protein stability has been discussed 4) . These modifications include proteolytic truncation by an aminopeptidase, cysteinylation and glutathionylation 9) . The cleavage fragment of ITIH-4 (up-regulated) independent validation to detect early stage invasive epithelial ovarian cancer from healthy controls 8) has been reported. So one possibility may be certain enzyme cleaved ITIH-4 during storage at 4°C. Although we do not know the real reason why the amount of ITIH-4 changed after the storage, it had better to store the sample at −80°C as soon as possible, especially for clinical diagnosis, because the storage condition may affect the plasma protein. Among the identified proteins, there were some proteins in which the theory and observed molecular weight is different, this probably might result from the post-translation, degradation and so on.
